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(57) Abstract: Pressure-air driven percussion device for a down-the-hole drill (1) with a hammer-piston (86) which is axially re- 
ciprocally movable in a hammer-piston chamber (18) through a driving device (9), said hammer-piston (6) in operation acting with 
a hammer-end (16) against an upper end (17) of a drill bit (2) which is positioned inside a chuck (3), wherein an air-cushion for 
reducing percussive power is arranged to be formed at the hammer-end of the hammer-piston in positions where the drill bit (2) has 
been moved passed a predetermined distance in the percussion direction. The drill bit (2) is sealingly slidingly supported in a drill 
bit bushing (5), and the hammer-end (16) of the hammer-piston (6) is formed so that it sealingly cooperates with the drill bit bushing 
(5) in said positions in order to form said air-cushion (19). The invention also concerns a down-the-hole drill (1). 
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Compressed air percussive mechanism for a down hole hammer 
and down hole hammer 



Field of the invention 

5 This invention concerns a pressure-air percussion device 
according to the preamble of claim 1. The invention also 
concerns a down-the-hole drill including such a percussion 
device . 

Description of prior art 

Down-the-hole drills are defined as drilling machines which 
are driven at the end of a drill pipe inside the borehole 
which is produced in the rock, A percussion device of a down- 
the-hole drill .is driven by pressure fluid such as pressure- 
air which is supplied over the drill pipe from a pressure-air 
source inside the drilling rig of the percussion device. The 
percussion devi.ee includes a hammer piston which acts against 
a drill bit which through the percussive action disintegrates 
the rock into drill cuttings. This is subsequently brought out 
from the borehole through flushing with the pressure fluid. 

In down-the-hole drills certain operational problems have been 
noticed in connection with the drill running across soft rock 
25 during the drilling process. This results in that the 

percussive energy transmitted to the drill bit tends to drive 
the drill bit out of its position in the drill bit chuck since 
the counteracting force from the rock is less than the 
percussive force. 

30 

This problem is solved according to the Canadian Patent 
document CA 982112 by the production of a pressure-air cushion 
in the area of the hammer-end of the hammer-piston in such 
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positions where the drill bit advances, seen in the percussion 
direction, in front of an optimal operating position . In 
particular this is achieved by having the hammer-piston in 
corresponding advanced positions being in a position so as to 
5 cover sideward ports in a hammer-piston chamber which is 
defined by a sleeve. 

With the aid of the established pressure-air cushion, the 
percussive energy against the drill bit is reduced in order to 
10 allow it to again be pressed into the drill bit holder at 

a sufficient extent by the counteracting force generated by 
the rock. 

The solution suggested in this document is, however, because 
15 of its construction, insufficient to achieve a truly 
functional cushioning in softer rock. 

Aim and most important features of the invention 

It is an aim of this invention to provide a pressure-air 
20 driven percussion device as well as a down-the-hole drill 
wherein the problems of the prior art is eliminated or at 
least reduced. 

In particular it is an aim to suggest a constructional simple 
25 and economically advantageous construction to effectively 

reduce the impact of the percussive energy transmitted to the 
drill bit in operative positions where the drill bit tends to 
be stricken out from the bore holder because the percussive 
energy of the hammer-piston is not sufficiently counteracted 
30 by counteracting forces from the meeting rock. 

This aim is obtained according to the invention through the 
features of the characterising portion of claim 1. 
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Hereby it is achieved that an air-cushion is formed in a space 
which is possible to effectively seal with simple means. Said 
space further being constructed to provide a minimal dead 
volume, that is minimal remaining volume at the moment of the 
5 hammer-piston striking the drill bit, which results in a high 
degree of compression of the contained air and thereby 
effective cushioning. 

Said dead volume is further reduced if an upper end region of 
10 * the drill bit is sealingly supported in the drill bit bushing. 

In particular it is preferred that the volume is defined by 
the upper end of the drill bit, the drill bit bushing and the 
hammer- end of the hammer-piston. 

15 ' 

Further advantages are. obtained through further aspects of the 
invention, which are apparent from the following description 
of embodiments . . 

20 Brief description of drawings 

The invention will now be described by way of embodiments and 
with reference to the annexed drawings, wherein: 

Fig. 1 shows an axial section of a down-the-hole drill 
25 according to the invention, 

Fig. 2 shows in an enlarged scale a detail of the down-the- 
hole drill of fig. 1 in a normal percussive position, and 

30 Fig. 3 shows, in a somewhat altered construction, the 
corresponding detail as in Fig. 2 but in a cushioning 
position. 
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Description of embodiment 

In Fig. 1, reference numeral 1 generally indicates a down-the- 
hole drill for pneumatic operation. A drill bit 2 is shown 
inserted in a drill chuck 3 which in turn is carried by 
5 a housing 4 of the down-the-hole drill 1. In the area of the 

upper end of the drill bit 2, there is, fixedly connected with 
the housing 4, a drill bit bushing 5, which is sealed against 
the housing 4 and essentially sealingly receives said upper 
end portion of the drill bit 2 . 

10 

A hammer-piston 6 belonging to the percussion device of the 
down-the-hole drill 1 is shown in Fig. 1 in a normal 
percussion position at the instant when it strikes against the 
upper end of the drill bit 2. A sleeve-shaped foot valve 7 is 

15 fixedly connected to the drill bit 2 and extends axially 
upwards (to the right in Fig. 1) so that it also seals 
inwardly against a central axial channel 8, which goes through 
the hammer-piston 6 in its entire length. This axial . channel 8 
opens from the driving device of the down-the-hole drill 1, in 

20 general indicated with 9, and also goes through the drill bit 
2 in order to end with a number (not shown in Fig.) of 
flushing holes which are intended to guarantee that 
disintegrated rock is brought away from the borehole. 

25 The driving device 9 functions for axial downward driving of 
the hammer-piston 6, which by the way is driven in the upward 
direction, through system pressure acting in a hammer-piston 
chamber 18 against the lower part of the hammer-piston, when 
the upper chamber 21 of the driving device 9 (to the right in 

30 Fig. 1) is evacuated. This occurs when the upper end 13 of the 
hammer-piston 6 uncovers exit holes 14, which are arranged in 
a sealing pipe which is fastened to the upper part of the 
down-the-hole drill 1 and seals against the hammer-piston 6. 
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Further, the down-the-hole drill 1 includes a valve device, in 
general indicated with 10, which comprises a one-way valve of 
the machine and an end part 11, to be fastened to drill piping 
in a manner known per se . 

5 

Fig. 1 also shows supply holes 12 which are preferably 
distributed around the envelope surface of a sleeve- shaped 
structure being included in the driving device 9. The 
reciprocal driving of the hammer-piston is, however, not part 
10 of this invention and is therefore not described in more 
detail here. 

Fig. 2 shows in more detail 'the area of the percussion 
engagement between the. hammer-piston 6 and the drill bit 2 

15 * with the upper end of the drill bit indicated with 17 and the 
hammer-end of the hammer-piston 6 indicated with 16. The 
hammer-piston chamber is indicated with 18. This figure also 
shows a retaining ring 15 the purpose of which is to prevent 
the drill bit 2 from completely leaving the chuck 3 of the 

20 down-the-hole drill 1. This is achieved through engagement 
cooperation between this retaining ring 15 and the radially 
protruding area of the upper end of the drill bit in 'case it 
would reach a far advanced position in the drill direction. 

25 Fig. 3 shows the area of Fig. 2 when the drill bit has moved 
axially somewhat to the left, as seen in the figure, that is 
in the direction out from the down-the-hole drill. This 
situation may occur, as has been indicated above, in soft 
rock, where the percussive energy exceeds the energy necessary 

30 to disintegrate met material. In this position the upper end 
17 of the drill bit 2 will have been moved so that it is 
axially below the axially upper end of the drill bit bushing 
5. 
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Hereby an annular space will be defined by these elements, 
which space will be closed so that it encloses a certain air 
volume when the hammer-piston 6 moves in a downward direction, 
and whereby the hammer-end 16 of the hammer-piston 6 will come 
to sealing fit with the inner upper axial end of the drill bit 
bushing 5 . 

This way a cushioning volume 19 will be established, which 
will enclose a certain amount of air having the system 
pressure of the device. Strikes performed by the hammer-piston 
6 will now be effectively cushioned by the kinetic energy of 
the hammer-piston being absorbed and transmitted during an 
extended period of time, whereby the drill bit will be exposed 
to percussive energy peaks with less energy, resulting in that 
the counteracting force from also soft rock will be sufficient 
to reposition the drill bit to a more optimal percussive 
position. 

This is ensured through the construction according to the 
invention which i.a. allows shaping the respective parts such 
that a small remaining volume, so called dead volume, remains 
at total impact between the hammer-piston and the drill bit. 
Altogether this results in that effective cushioning of the 
percussive effect can be achieved. 

The movement of the hammer-piston 6 back to the upper position 
will be effected in a manner corresponding to what has been 
described above with reference to Fig. 1. 

In an imagined case where the drill bit 2 is moved further to 
the left, as seen in Fig. 3 in the axial direction, the 
hammer-piston 6 will, during its movement, subsequently reach 
a position where the upper end 13 of the hammer-piston 6 (see 
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Fig. 1) has reached a position axially below or, in the 
figure, to the left of the feeding holes 12. In this position 
a so called flushing position is reached, wherein no 
percussive effect whatsoever is performed by the percussion 
device of the down-the-hole drill 1. Instead the pressure-air 
supplied to the device will pass the feeding holes 12 above 
the upper end 13 of the hammer-piston 6 and be evacuated 
through the exit holes 14 in order to flush out through the 
not shown flushing holes in the drill bit 2. This flushing 
position gives further possibilities of repositioning the 
drill bit 2 to a normal percussion position. 

It can also be mentioned. that a separation of the drill bit 
from the hammer-piston a distance exceeding the length of the 
foot valve 7 which extends out from the drill bit would result 
in evacuating the hammer-piston chamber 18 through said foot 
valve 7 and the" central, channel 8. 

The invention may be modified within the scope of the 
following claims. I. a. the drill bit 2 may be constructed 
differently and- the drill bit bushing 5 may be positioned 
differently and possibly even be integrated in the housing 4 
of the down-the-hole drill 1. 

The hammer-piston 6 may be driven differently than what is 
shown in Fig. 1, that is the percussion device of the down- 
the-hole drill may be constructed in a different way. 

It is also possible to construct a down-the-hole drill which 
is equipped according to the invention without a central axial 
channel. In that case channels for flushing may be arranged in 
the housing of the down-the-hole drill or between a housing 
and a lining. The cushioning chamber would in that case be 
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limited only by the hammer -piston, the drill bit and the drill 
bit bushing. 
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CLAIMS 

1. Pressure-air driven percussion device for a down-the- 
hole drill (1) with a hammer-piston (6) which is axially 

5 reciprocally movable in a hammer-piston chamber (18) through a 
driving device (9) , said hammer-piston (6) in operation acting 
with a hammer-end (16; against an upper end (17) of a drill 
bit (2) which is positioned inside a chuck (3) , wherein an air 
cushion for reducing percussive power is arranged to be formed 

10 at the hammer-end of the hammer-piston in positions where the 
drill bit (2) has been moved passed a predetermined distance 
in the percussion direction, 
characterised in 

that the drill bit (2) is sealingly slidingly 

15 supported in a drill bit bushing (5) , and 

that the hammer-end (16) of the hammer-piston (6) is 
formed so that it sealingly cooperates with the drill bit 
bushing (5) in said positions in order to form said air- 
cushion (19) . 

20 

2. Percussion device according to claim 1, 
characterised in that an upper end portion (17) of the drill 
bit (2) is sealingly, slidingly supported in the drill bit 
bushing (5) . 

25 

3. Percussion device according to claim 1 or 2 , 
characterised in that said air-cushion is arranged to be 
formed in a volume (19) defined by the upper end (17) of the 
drill bit (2) , the drill bit bushing (5) and the hammer-end 

30 (16) of the hammer-piston (6) . 



4. Percussion device according to any of the previous 

claims , 
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characterised in that the drill bit bushing (5) is arranged 
to be supported by a housing (4) of the down-the-hole drill 

(1) . 

5 5. Percussion device according to any of the previous 

claims , 

characterised in that the, hammer-piston chamber (18) is 
formed by a housing of the down- the -hole drill (1) . 

10 6. Percussion device according to any of the previous 

claims / 

characterised in that the driving device (9) includes a 
leakage passage (12, 13, 14) for the 
pressure-air, through which a flushing position is 
15 established, wherein pressure-air is allowed to leak. passed 
the driving device (9) in far advanced positions in the 
percussion direction of the hammer -piston (6) . 

7. Percussion device according to any of the previous 
20 claims, 

characterised in that the hammer-piston (6) is provided with 
a central axial channel (8) which continuous in the drill bit 

(2) over a foot valve (7), which is fastened in the drill bit 
(2) and seals against the hammer-piston (6) . 

25 

8. Percussion device according to claim 7, 
characterised in that the air-cushion is also limited by the 
outside surface of the foot valve (7) . 

30 9. Down-the-hole drill (1) including a percussion device 

according to any of the previous claims . 
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